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8����69���"$,4"!�:4(3 ���� !"!"�� $��$����� �*��( �!
� $"!'3 � �$�'(,'�!"�3� ��-*'�=� �#� �",."3'�� A� $"!'3 
�$�'(,'�!"�3B��  C��$ %" &��#�'���$( $��#�!. ��'!"��'+��'/�$
� +'!"������'$(�A������$���'$(B�("$ ,!"�3�"!�!��/'$3'"��"�
3��(� #'"!.� &"!.� !. � �'!"��'+� )���,"'!"��� �#� �$�'(,'�!
�-*+�=  �� '�(� � ,.�","'�����--4�",'!"��� <�$C $�� �#
)- $",'�� )����
�� A�)���B�� �. � ����� #�4�(� !.'!
� $"!'3 ��$�'(,'�!"�3�%"�+'! (�� ,!"����7A'BA�B�'�(�A'BADB��#
!. � �'!"��'+� �'/�$� � +'!"���� ),!� A���)B�� ��� 
�	���
E��D7A'BA�B��A'BADB��&. ��� $"!'3 ��$�'(,'�!"�3�$ #4� (� !�
/'$3'"��&"!.��)����'#! $�!. �4�"���.'(�/  ��, $!"#" (�'��!. 
$ *$ � �!'!"% � �#� /'$3'"�"�3� 4�"!�  -*+�=  ��� � $"!'3 
�$�'(,'�!"�3� ,.'++ �3 �� �)���F�� , $!"#",'!"��� ��� !. 
3$�4�(�� !.'!� !. � ����� �.�4+(� .'% � $ G ,! (� �)���F�
,.'++ �3 � !�� #�4$� � &�� *$�(4, $� /'++�!�� ,'�!� "�� !. 
( , $ ! " # " ,' ! " �� �  +  , ! "�� �
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 -*+�=  ���4##"," �!�!��G4�!"#=�!. "$�"�,+4�"���"��!. �4�"!�'��'�
"�"!"'+�, $!"#",'!"���-'!! $����!�&. !. $�!. =�& $ �',!4'++=�"�
!. �4�"!� #�$� !. �*4$*�� ���#�'�( , $!"#",'!"��� + ,!"����< �
!. $ #�$ �� ,��,+4( �� '#! $� !'C"�3� "�!�� ',,�4�!� � !"!"�� $F�
,��!$'(",!�$=� %"( �, ��!.'!�!. �����F��( ! $-"�'!"���&'�
$ '���'/+=�/'� (�����4/�!'�!"'+� %"( �, �
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UDLVH WKH YDOLGLW\ RI WKH HOHFWLRQ LQ WKH HQVXLQJ XQIDLU ODERU SUDFWLFHV
SURFHHGLQJ� 1/5% Y� 'XULURQ &R�� ,QF�� ��� )��G ���� ��� Q�� ��WK &LU�
������

� !"!"�� $� ����� �  C��  �#�$, - �!� �#� "!�� �$( $�� ��$� !. 
$ '����� � !� #�$!.� / +�&�� & � 3$'�!� !. � ����F�� ,$����
'**+",'!"���#�$� �#�$, - �!��#�"!���$( $�

��

� $"!'3 ��$�'(,'�!"�3�"��'�! + %"�"���/$�'(,'�!"�3�,�-*'�=
!.'!��* $'! ��� % $'+�! + %"�"����!'!"����"���",."3'����)���
.'�� $ *$ � �! (� '� /'$3'"�"�3� 4�"!� ,�-*$"� (� �#� � $"!'3 
�$�'(,'�!"�3� -*+�=  ��&.��'$ �H#4++�!"- �'�(�$ 34+'$�*'$!�
!"- �� &��* $������ �3"�  $���! ,.�","'����("$ ,!�$��&"!,. $��
,'- $'� * $������ '$!"�!��� *$�(4,!"���  -*+�=  ��� #"+-
 -*+�=  ���#"+-� ("!�$���#"+-�*.�!�3$'*. $���'�(�'++�* $����
&.��$ 34+'$+=�'** '$����,'- $'�'�(����-",$�*.�� I��"�, 
��7��� �. � -��!� $ , �!� ,�++ ,!"% � /'$3'"�"�3� '3$  - �!
/ !&  �� � $"!'3 � �$�'(,'�!"�3� '�(� �)���� ,�% $ (� !. 
* $"�(�#$�-��,!�/ $�D�����7�!.$�43.�6 , -/ $����������

��� :'�4'$=� ��� ������ '�� $"!'3 ��$�'(,'�!"�3�  -*+�=  
#"+ (�'�* !"!"���!��( , $!"#=��)����'��!. �$ *$ � �!'!"% ��#
/'$3'"�"�3�4�"!� -*+�=  ������� /$4'$=�����������!. �����
,��(4,! (�'�� ,$ !�/'++�!� + ,!"�����. �/'++�!�!'++=�"�(",'! (
!& �!=��"J�%�! ��"��#'%�$��#�,��!"�4 (��)����$ *$ � �!'!"��
'�(�!& �!=�!.$  �%�! ��'3'"��!�,��!"�4 (�$ *$ � �!'!"�����. 
/'++�!��,'�!�/=�)++"����� �(�K'���='��6 +'� =���"C ��"!KC=�
'�(� �-"+=�� �$"C����& $ � ,.'++ �3 (� /=��)���� ��� !. 
3$�4�(�� !.'!� !. � �  -*+�=  ���&.��'$ �  -*+�= (� '��� &�
*$�(4, $���& $ ���!�*'$!��#�!. �/'$3'"�"�3�4�"!�'�(��!. $ #�$ �
"� +"3"/+ �!��%�! �"��!. �( , $!"#",'!"��� + ,!"������ ,'4� �!. 
#�4$� ,.'++ �3 (� /'++�!�� & $ � �4##"," �!� !�� ( ! $-"� � !. 
�4!,�- � �#� !. �  + ,!"���� !. � ����� � 3"��'+� 6"$ ,!�$
,��(4,! (�'��"�% �!"3'!"���'�(��'#! $�( ! $-"�'!"�3�!.'!�!. 
/'++�!� ,.'++ �3 �� $'"� (� �4/�!'�!"'+� '�(� -'! $"'+� #',!4'+
"��4 ����$( $ (�'�. '$"�3�
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������ '$"�3��##", $�?��(�. +(�'�. '$"�3�����'$,.�2�
�����!��!'C � %"( �, �,��, $�"�3�!. �#�4$�,.'++ �3 (�/'++�!��
)#! $�!. �. '$"�3��� '$"�3��##", $�?��(�"��4 (�'�$ *�$!�!.'!
$ ,�-- �( (�!.'!�!. �,.'++ �3 ��/ ��4�!'"� (�'�(�!.'!�!. 
/'++�!�� $ -'"�� 4�,�4�! (�� 
�� /$" #�� � '$"�3� �##", $� ?��(
,��,+4( (�!.'!�!. �/'$3'"�"�3�4�"!�( #"�"!"���&'��'-/"34�4�
'�� !�� &. !. $� !. � � &�� *$�(4, $�� & $ � "�,+4( (� "�� !. 
/'$3'"�"�3�4�"!�'�(�!. ��( ! $-"� (�!.'!�!. �� &��*$�(4, $�
& $ ���!� "�,+4( (� "�� !. �/'$3'"�"�3�4�"!� #�$�*4$*�� ���#�'
( , $!"#",'!"��� + ,!"���/'� (���� %"( �, ��#�!. �*'$!" �F�*'�!
*$',!", ��� � $"!'3 � �$�'(,'�!"�3� #"+ (�  J, *!"���� !�� !. 
� '$"�3��##", $F��$ *�$!�����:4� �����������!. ���'$(�( �" (
� $"!'3 ��$�'(,'�!"�3F�� J, *!"����'�(�, $!"#" (��)����'�
!. � 4�"!�  -*+�=  �F�  J,+4�"% � ,�++ ,!"% � /'$3'"�"�3
$ *$ � �!'!"% ��

� $"!'3 ��$�'(,'�!"�3�.'�� �"�, � $ #4� (� !��/'$3'"��&"!.
�)��������:4+=��7�������� "�� $ �*��� � !��'��4�#'"$� +'/�$
*$',!", ��,+'"-�#"+ (�/=��)�����!. ������? � $'+���4�� +
"��4 (� '� ,�-*+'"�!� '++ 3"�3� !.'!� � $"!'3 � �$�'(,'�!"�3F�
$ #4�'+�!��/'$3'"��%"�+'! (�� ,!"����7A'BA�B�'�(�A'BADB��#�!. 
���)��� $"!'3 ��$�'(,'�!"�3F��'��& $�'++ 3 (�"��!4$��!.'!
!. ������.'(� $$ (�"��, $!"#="�3�!. �4�"�������)434�!��7�
������ !. � ? � $'+� ��4�� +� #"+ (� '� -�!"��� #�$� �4--'$=
G4(3- �!��&.",.�!. ������3$'�! (����	 *! -/ $����������
�. ���'$(F���$( $�$ L4"$ ��� $"!'3 ��$�'(,'�!"�3�!��/'$3'"�
&"!.��)����4*���$ L4 �!�

���

)�� '�� "�"!"'+� -'!! $�� !. � *'$!" �� ,��! �!� !. � �!'�('$(� �#
$ %" &� !.'!� '**+" �� "�� !."�� ,'� ��� !"!"�� $� '$34 �� !.'!� !."�
��4$!� �.�4+(� $ %" &� !. � ,�++ ,!"% � /'$3'"�"�3� '3$  - �!
A��)B���������/ ,'4� �!. �"��4 ��#�&. !. $�!. �/'$3'"�"�3
4�"!�( #"�"!"���"��'-/"34�4��*$ � �!��'�L4 �!"����#�+'&���. 
� �*��( �!�'$34 ��!.'!�4�+ ���!. �����F��"�! $*$ !'!"����#
!. � ��)� &'�� '$/"!$'$=�� 4�$ '���'/+ �� �$� '�� '/4� � �#
("�,$ !"���� !."�� ��4$!� �.�4+(� ( # $� !�� !.'!� "�! $*$ !'!"��
/ ,'4� �"!�&'��$ ',. (�"��!. �,��! J!��#�( ! $-"�"�3�%�! $
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 -*+�=  ��.'(�,���"�! �!+=�*�+", (� !. ���)�/'������ &�
*$�(4, $�� * $#�$-"�3� ! ,.�",'+�  ("!"�3� &�$C�� '�(� 8 %"�
64�'&'=�� )��"�!'�!� � &�� 6"$ ,!�$�� ! �!"#" (� !.'!� � &�
*$�(4, $��& $ �*$�."/"! (�* $#�$-"�3�4�"!�&�$C�4�( $� !. 
��)��

�. � $ ,�$(�  %"( �, � !.'!� !. � � !"!"�� $� "( �!"#" �� '�
,��!$'(",!"�3��$� �!'/+"�."�3�'�H-"J (�*'�!�*$',!", I�(� ����!
("-"�"�.� !. � �4/�!'�!"'+� ,.'$',! $� �#� !. � $ ,�$(�  %"( �, 
$ +" (�4*���/=�!. ���'$(��� $"!'3 ��$�'(,'�!"�3�'$34 ��!.'!
!. �#�4$�,.'++ �3 (�� &��*$�(4, $��,'���!�/ � J,+4( (�#$�-
!. �/'$3'"�"�3�4�"!�"#�� $$"�	!  �.'3 ��"��"�,+4( (�"��!. �4�"!�
� !"!"�� $�"( �!"#" ������	!  �.'3 ��'��'�H� &��*$�(4, $I�/4!
("(���!�,'++�. $�!��! �!"#=��$�*$�(4, �'�=� %"( �, �( �,$"/"�3
. $�G�/�(4!" ����. $ �"���,'�!�$ ,�$(� %"( �, � �!'/+"�."�3�!.'!
���� 	!  �.'3 �F�� G�/� (4!" �� '$ � "( �!",'+� !�� !.�� � �#� !. 
,.'++ �3 (� � &�� *$�(4, $��� ���� 	!  �.'3 �F�� * $���'+
� $%", � ,��!$',!� "( �!"#" �� . $� '�� '�� H)���,"'! 
�$�(4, $�<$"! $��("!�$�� &. $ '�� � &�� �$�(4, $� �"!KC=F�
,��!$',!� "( �!"#" �� ."-� '�� H�$�(4, $��("!�$�<$"! $�I�� &�
�$�(4, $�� �(�K'F��,��!$',!�"( �!"#" ��. $�'��'��H)���,"'! 
�$�(4, $�<$"! $��("!�$�I�� &���$�(4, $�� �$"C���F��,��!$',!
"( �!"#" ��. $�'��'�H�$�(4, $�I�'�(�� &���$�(4, $�6 +'� =F�
,��!$',!�"( �!"#" ��."-�'��H	4* $%"�"�3��$�(4, $�I��$�-�!. 
$ ,�$(�  %"( �, �� & � C��&� !.'!� � &�� �$�(4, $�� 6 +'� =�
� �(�K'��'�(�� �$"C����* $#�$-��"-"+'$�G�/�(4!" ��( �*"! 
!. "$�("## $"�3�!"!+ ��'�(��!. $ #�$ ��& �( ,+"� �!��'��4- �!.'!
G�/� !"!+ �� '$ � ( ! $-"�'!"% � �#� G�/� (4!" ������� L4 �!+=�� "!
&�4+(� / � '��-'+�4�� #�$� 4�� !�� ,��,+4( �� '/� �!� �* ,"#",
 %"( �, �!��!. �,��!$'$=��!.'!�� &���$�(4, $�� �(�K'�'�(
����	!  �.'3 ��* $#�$-�!. ��'- �G�/�(4!" ���"-*+=�/ ,'4� 
!. =��.'$ �!. ��'- �G�/�!"!+ ��

)���!'! (�'/�% ��!. �/'+'�, ��#�!. �� !"!"�� $F�� %"( �, ��#
H-"J (� *'�!� *$',!", ��I� �4,.� '�� .�&� !. � � &�� *$�(4, $
*��"!"���.'�� %�+% (��% $�!"- �'�(�"!��."�!�$",'+�$ +'!"���."*
!��/'$3'"�"�3�4�"!� -*+�=  ��'�(�(4!" ���'��& ++�'���'+'$=�'�(
! �4$ � ('!'�� '$ � $ + %'�!� !�� !. � L4 �!"��� �#� &. !. $� � &�
*$�(4, $��.'% �'�,�--4�"!=��#�"�! $ �!�&"!.�/'$3'"�"�3�4�"!
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1HZV 3URGXFHU 'HODQH\¶V SHUVRQDO VHUYLFH FRQWUDFW LQFOXGHV D

UHIHUHQFH WR WKH XQLRQ JULHYDQFH SURFHGXUH� :KLOH WKLV FRQWUDFW LV SDUW RI
WKH UHFRUG HYLGHQFH� ZH KDYH QRW DVVLJQHG LW DQ\ZHLJKW DV LW ZDV SUHSDUHG
VXEVHTXHQW WR WKH ILOLQJ RI WKH 1/5% SHWLWLRQ DQGZDV QHYHU VLJQHG E\ WKH
SDUWLHV�

,.'++ �3 (�� &��*$�(4, $��/ +" % (�!.'!�!. =�& $ �/'$3'"�"�3
4�"!� -*+�=  ��

�. � * $���'+� � $%", � ,��!$',!�� �## $ (� /=� � $"!'3 
�$�'(,'�!"�3�'�(�"!��$ ,�$(��#�,�-*+="�3�&"!.�!. ���)�4�"��
� ,4$"!=�*$�%"�"����4/�!'�!"'! �!. �� &��*$�(4, $�F�! �!"-��=�
<."+ �!. �* $���'+�� $%", �,��!$',!��� 3�!"'! (�&"!.�'++�/4!
�� �/'$3'"�"�3�4�"!�  -*+�=  � $ # $� !�� !. �'%'"+'/"+"!=��#�'
4�"��� 3$" %'�, � *$�, (4$ �� !. � * $���'+� � $%", � ,��!$',!�
� 3�!"'! (�&"!.�!. �,.'++ �3 (�� &��*$�(4, $��(����!�"�,+4( 
�4,.� '� $ # $ �, �

�
� 
�� $ 3'$(�� !�� !. � ��)� 4�"��� � ,4$"!=

*$�%"�"���� &.",.� $ L4"$ �� � $"!'3 � �$�'(,'�!"�3� !�� 3"% 
�)������!", ��#�� &�/'$3'"�"�3�4�"!�."$ ���<"++"'-�8$"�3�
	!'!"����'�'3 $�'�(��." #��"�'�,"'+��##", $��! �!"#" (�!.'!�. 
� % $�3'% ���!", �!.'!�!. �,.'++ �3 (�� &��*$�(4, $��& $ 
/'$3'"�"�3� 4�"!� ."$ ��� '�(� �.�-'�� �4 ++ $�� +�,'+� 4�"��
!$ '�4$ $��! �!"#" (�!.'!�!. �4�"���� % $�'!! -*! (�!��$ L4"$ 
!. �� &��*$�(4, $��G�"��!. �4�"�����.4���#$�-�'�,��!$',!4'+
* $�* ,!"% �� � $"!'3 � �$�'(,'�!"�3� '�(� �)���� ',! (� '�
!.�43.�!. �,.'++ �3 (�� &��*$�(4, $��& $ � J,+4( (�#$�-
!. �/'$3'"�"�3�4�"!�

�. � ('=�!��('=� *$',!", �� �#� !. � *'$!" �� '+��� �4**�$!� !. 
� &��*$�(4, $�F�4�( $�!'�("�3��#� !. "$� J,+4�"���#$�-�!. 
/'$3'"�"�3� 4�"!�� � &�� �$�(4, $�� � �(�K'� '�(� 6 +'� =
! �!"#" (�!.'!�!. =� ',.�4�( $�!��(�!.'!�!. =�& $ �*$�."/"! (
#$�-�(�"�3�'�=�! ,.�",'+� ("!"�3�&�$C�/ ,'4� �!.'!�&�$C�&'�
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